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EDITORIAL DEPARTMENT NOTE 


The two industries dealt with in the articles in this issue of the Bulletin, 

Se ae ees = Fe rea Se eae 
et the accounting methods described oS oe 

doy dniaiior. The flour milling industry has the 

prices for future delivery on a product manufactured vege dig - 

whose price varies constantly. Crecmentie n dake coutseh of tee raion 

of raw material cost to ang prices and the use of normal conversion costs 

based on budgets have been among the accountant’s most important con- 

tributions to this in . In the manufacture of cement, raw material 

costs and selling prices fluctuate very little, — the problem of costing is 

relatively simple and generally representative of the process type of industry, 

but the problem of accounting for returnable containers and freight present 

somewhat unusual features. 

The author of our first article is Robert R. McCreight, who was born 

in Southern Ohio and received his college education at the State Teachers 

College at Athens, Ohio. After teaching in Ohio and Oklahoma for five 

rs, he left the teaching profession to take a position with the Cudahy 

Co. i ita, ployed by 

Sy aot ei ae 

milling industry. In r 

Auditor for the Larabee Flour 


Institute of Accountants. 





Articles —— in the Bulletin present many different nae In 
publishing them the Association is not sponsoring the views but 
is yr eel to provide for its members material which be helpful 
and s Constructive comments are welcomed and ‘will be published 
in the Forum ion of the Bulletin. 


CoPYRIGHTED BY THE 
NATIONAL ASSOCIATION OF 
COST ACCOUNTANTS 
Ocrozer 1, 1941 





FLOUR MILLING COSTS 


By Robert R. McCreight, Assistant Treasurer, 
Midland Flour Milling Co., Kansas City, Mo. 


Ov OPERATIONS are segregated into three main depart- 

ments, namely, milling department, grain department, and 
country grain buying stations. The operations of a flour mill con- 
sist mainly of converting wheat into flour. In connection with the 
milling operations we obtain certain by-products known as low 
grade flour and offal. All transactions relating to the milling of 
flour and the sale of flour and offal are included in the milling 
department. 

One of the important factors in the operations of a flour mill is 
the avoidance, so far as possible, of the speculative element which 
ordinarily follows the ownership of grain. Since most flour is 
sold for delivery within a period of 60 to 120 days, the company 
must protect itself against market losses on future deliveries of 
flour by purchasing “cash” grain at the time such sales are made 
or by “hedging” with grain futures. All transactions relating to 
the purchase or sale of grain and “futures” are included in the 
operations of the grain department. 


Gross Recovery Over Material Costs 

Since the profit from the milling operations really represents the 
profit on the conversion of wheat to flour, we are vitally interested 
in the gross recovery over the material cost of the flour shipped 
and so arrange our accounting that this information is furnished 
by grades of flour shipped. 

The gross recovery over material cost is calculated on each sales 
contract at the time the booking of the sale is made. The compu- 
tation is made on the basis of the market price of wheat and the 
market value of clear and low grade flour and offal on the date 
the sales contract is consummated. An example of the method 
used in computing the gross recovery value and the form designed 
for this purpose are as shown at the top of page 152. _~ 
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If the sales contract covers various grades of flour a separate 
form is prepared for each grade. 

The above information is entered on the sales contract and is 
transferred to sales invoices covering shipments applying against 
such order in the following manner : 


No. of Sale Ingre- Gross 
Bois. Price Wheat Clear Offel | Package} dients Recovery 



































The amounts to be inserted in the above spaces are taken from 
the entries on the sales contract, provided the shipments are in 
exact conformity with the basis on which the order was booked. 
The values inserted must be on a barrel basis, as each item of 
flour on the invoice must be extended at the values shown to get 
the total value of the shipment. 

The various factors inserted on the sales invoices, as shown 
above, are accumulated daily by means of the punch card system. 
This accumulation is made by grades of flour, thus enabling us to 
secure for each month the various elements of material cost and 
the gross recovery value over material cost, on all flour shipped 
during any given period. This information is also accumulated 
each month until the end of our fiscal year. Totaling the gross 
recovery on all grades of flour shipped gives us the total gross 
recovery for the month, which is the first item on our monthly 
profit and loss statement. 


Cost Cards 


In order to prepare the gross recovery forms, it is necessary to 
prepare cost cards on the various grades of flour. These cost cards 
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are prepared daily for each grade of flour and are based on the 
market price of wheat and the market value of offal, clear and low 


grade flour. 
The method of preparing cost cards for the various grades of 
flour may be illustrated by first assuming that— 


Market value of wheat 
Market valu: of offal—average run 
Market value of first clear 
Market value of second clear 
45 bu. of = mixture will produce one 
barrel of flour of all grades and 74 pounds 
of offal. 
Primary grades of flour: 100% straight grade 
85% short patent grade 
10% first clear 
5% second clear 
(g) Average total expense per barrel is $1.00 


The customary method of computing the cost of 85 per cent short 
patent with the foregoing factors would be as follows: 


45 ror wheat at 70 cents 


dd expense (including selling expenses) 


Total wheat expense 


Deduct feed at market : 
74 Ibs. offal at $9.00 ($11.00—$2.00 discount) 


Cost of barrel of 100 per cent (straight) flour 


Deduct clears at market: 


10% first clear at $2.00 
5% second clear at $1.50 


85% of a barrel of short patent 


The value of clears has been discounted 20 cents per barrel in 
computing cost of patents. 

If 85 per cent of a barrel of short patent flour costs $3.542, the 
cost of producing a full barrel of 85 per cent short patent flour 
can be arrived at by dividing the $3.542 by 85 per cent, which pro- 
duces a total cost of $4.167 for a full barrel of 85 per cent patent. 

A cost card is then prepared which enables us to get an analysis 
of the items entering into the material cost of a barrel of flour. 
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Less 
Pounds Discount Price 
$0.70 bu. 
Deduct low grades and offal: 


Sr a re i Se ee nn cheb actevahsignsd@ersos $2.9907 
Expense per barrel ($1.00 divided by 85) 


Cost of barrel of 85% flour 


The above computation shows the cost of the wheat to be 
$3.7058, the value of the clear allowance $0.3233, the value of the 
offal allowance $0.3918, and the net cost of a barrel of 85 per cent 
flour to be $4.1671. Similar formulae were devised for other 
primary grades of flour. 


Cost of Secondary Grades 

Secondary grades of flour are those made of a combination of 
parts from primary grades. 

Having ascertained which of the primary grades are to be used, 
and the percentage of each required to make the secondary grade, 
the cost of the secondary grade is computed by merely applying 
the percentages of the primary grades to the cost of the respective 
grades and totaling the result. As an illustration let us assume that 
Grade C is to be made from 80 per cent Grade A (100 per cent 
straight) and 20 per cent Grade X (first clear). Also assume that 
the material cost of Grade A is $2.82 bulk and the market value of 
Grade X is $2.20 bulk at the mill. The computation for the C 
grade would be as follows: 


80% of $2817 equals 
20% of =e equals 


Total 
cost of one barrel of Grade “C” flour. 
In order to get our desired information relative to the value of 
wheat, clear, and offal in our cost, we applied the percentage of 
the quantities as follows: 
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80% of 4.5 bushels equals 3.6 bu. wheat at $ .70 bu......... $2.52 
Plus 20% of Grade X equals 39.2 Ibs. wheat at 2.20 bbl ‘ 


Less 80% of 74# offal equals 59.2 Ibs. wheat at 
Material cost of one barrel of Grade C flour 


Budgetary Control 


Our budget covers the expense allowance for conversion costs 
at a selected normal operating level. It does not, as in most cases, 
include a forecast of sales, as selling prices are relatively unim- 
portant. We are primarily concerned with the gross recovery over 
the material cost of flour and the final net profit on conversion. 

Our master expense budget is prepared for a twelve-months 
period and is broken down by months. It furnishes us, among 
other things, with a breakdown of expenses, a comparison of actual 
with budgeted expenses, an analysis of the over- or under-absorbed 
expenses and the reason for such differences—whether due to ex- 
cessive expenditures or to production levels. The budget has en- 
abled us to establish normal costs for expenses which are used in 
quoting selling prices of flour and permits the establishment of 
cost of production, cost of sales and inventory values, 

In order that the budget may serve as an aid to administrative 
control it is essential that a careful scrutiny of expenses be made to 
determine the expenses which are fixed or constant and those which 
vary with the level of milling operations. 

We have developed several monthly charts in connection with 
manufacturing costs. The two included here are fairly representa- 
tive of the type of information submitted monthly to the manage- 
ment. 


Exhibit 1—Manufacturing Expenses 


This chart was designed to provide a comparison of the actual 
manufacturing expenses with the master budget. It proyides also 
a summary of the expenses absorbed during the month at budget 
rates. The over- or under-absorbed manufacturing expenses for 
the month are also set out on this chart. There is a further an- 
alysis, showing whether over- or under-expenditures, or variation 
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in the operating level was responsible for the amount over- or 
under-absorbed. 

The total manufacturing expenses absorbed at budget rates as 
shown in the third money column of Exhibit 1 is debited to “Manu- 
facturing Expense Applicable to Shipments” in the general ledger, 
and a corresponding credit is made to expense ledger account 
“Manufacturing Expense Absorbed.” Since the charges to the 
“Manufacturing Expense Absorbed” account are based on pro- 
duction, at budget rates, the account must be adjusted to give effect 
to the increase or decrease in the amount of expenses included in 
valuing the inventories at the beginning and end of each period. 
The manufacturing expense absorbed as adjusted is shown in the 
profit and loss statement (see page 159) as a deduction from the 
gross recovery figure. Administrative and selling expenses are also 
absorbed on a budgeted basis and a comparison of actual with the 
budget is made monthly. The over- or under-absorbed expense is 
considered a general profit and loss item and is entered on the 
profit and loss statement as “Variation of Expense.” 


Exhibit 2—Master Budget 


This chart is prepared to show the segregation of constant and 
variable expenses and to provide a comparison of budgeted ex- 
pense with actual expenses for the month. It should be noted that 
the budgeted variable expenses are shown on a per barrel basis. 
This is done to permit the extension of variable expenses at the 
operating level obtained during the month. We also show in this 
schedule our actual expenses divided as between constant and 
variable and the difference between the actual expense and the 
budget at volume attained for each division of expense. 


The Profit and Loss Statement 


A condensed monthly profit and loss statement is shown on page 
159 as Exhibit 3. Having previously explained the method of ac- 
cruing items 1 to 6 on the profit and loss statement, we shall omit 
a further discussion here, but will comment briefly on the remain- 
ing items included in the monthly mill department statement : 

(8) Offal sales in excess of cost card value represents the dif- 
ference between the sale price of the various grades of offal and 
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Exuisit 3. 


PROFIT AND LOSS STATEMENT 
Mill Department 


Flour Shipments : 
(1) Gross recovery over material costs 


(2) Manufacturing expense absorbed at budget rates (ad- 
justed by increase or decrease in inventory) 


(3) Gross recovery less budgeted manufacturing expense. . 
(4) 7 pT and office selling absorbed at budgeted 


(5) Net profit or (loss) on flour at budgeted expense 
(6) Variation of expense (over- or under-absorbed) 


(7) Net profit or (loss) on flour at actual expense 


Other Items of Mill Department: 
3 Offal sales in excess of cost card values 
9) Realization of discount on offal sales 

(10) Realization of discount on clear sales 
(11) Temper gain 
(12) Freight variance 
tia Package variance 

Ingredient variance 

Realized profit or (loss) 


Unrealized profit or (loss) 

(15) Loss or gain in clears to be produced from flour orders. . 
‘193 Loss or gain in offal, to be produced from flour orders. . 
17) Insufficient gross recovery in flour order 


the cost card value on day of such offal sale. The procedure for 
arriving at this is comparable to that used to get the gross recovery 
over material costs on flour. 

(9) This item, as its name indicates, should show whether the 
discount at which offal was priced for purpose of computing cost of 
flour, has or has not been realized. It is affected by the variance 
between the opening and closing inventory value of offal and by 
the rise or fall in offal values between the dates of booking the 
order and the actual milling date. 
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(10) This is much the same as the previous item, with the ex- 
ception that it refers to clear grades of flour. It is also affected 
by the inventory and market fluctuations in value. 

(11) Temper gain represents the increase in weight by the 
added moisture used to temper wheat to the condition best suitable 
for efficient milling. This can be an estimate until such time as 
wheat stocks are sufficiently low to permit an actual weigh-up in 
order to determine the actual gain. The profit and loss figure for 
each month is based upon laboratory estimates of the increase in 
percentage of moisture in the product as taken off the mill, over 
the moisture in the wheat received for milling. 

(12) The difference between the amount of freight used in 
costing sales and that actually paid when shipment moves, pro- 
duces the freight variance figure. 

(13) The package variance arises from two sources: (a) the 
market advance or decline on bags in stocks or on bags bought on 
deferred delivery contracts, and (b), the package differential due 
to the various sizes of packages used for cértain classes of trade. 

In addition to the foregoing items, which represent actual 


realized profits or losses, there is another factor which must be 
considered when orders are booked with a gross recovery of less 
than the actual expense to make and ship the orders. There is also 
a fluctuation entering into the cost of material with which to fill 
the orders. These can all be brought out by an inventory of all 
unfilled orders at close of each accounting period. 


Inventory of Unfilled Orders 


A cost card based on the market at that date is prepared for each 
grade of flour remaining unshipped at the end of any accounting 
period. The cost of wheat, clear and offal shown by these cost 
cards is then applied to the total barrels of each grade of flour 
not shipped, to determine the market value of wheat required to 
produce the flour not shipped and the relative cost of clears and 
offal. The difference between the wheat values at time of booking 
and at inventory date appears as a part of the profit and loss of 
the grain department, while the difference between the values of 
clears and offal as at date of booking and at inventory date appear 
as items numbered 15 and 16 in the profit and loss statement. 
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(17) This item represents the amount by which the budget cost 
of producing and shipping the unfilled sales contracts exceeds the 
gross recovery over material cost as determined at date of sale. 
This results in charging the loss on orders taken at an insufficient 
gross recovery, to the month in which the sales contract was made. 

This paper has been limited to a discussion of milling costs and 
profit and loss factors relating strictly to milling operations. Pur- 
chases and sales of grain and transactions relating to “hedging” 
have purposely been excluded from this paper as they are not 
directly connected with milling costs and warrant separate treat- 
ment and discussion. The cost and budget system briefly outlined 
in this paper has been in use for a number of years and has proven 
itself invaluable to the management. 





N. A. C. A. Bulletin October 1, 1941 





ACCOUNTING IN THE CEMENT INDUSTRY 


By Leon E. Smith, Staff, 
Lybrand, Ross Bros. & Montgomery, Dallas, Texas 


TRARY to the ideas of many people, portland cement is 

not the name of a brand of cement, but merely designates a 
type of cement. At the present time portland cement is frequently 
referred to merely as cement because it is so widely used. Portland 
cement can be produced and sold under any trade name. The name 
“sterling” on silver is a mark of purity and quality and in the 
same manner “portland,” when used in connection with cement, 
indicates a standard which represents the attainment of a degree 
of quality which is fixed by an accepted standard. Portland cement 
when mixed with sand, stone and water forms concrete which is, 
in effect, “stone that can be molded.” 

Cement is usually made from limestone and clay, shale or blast 
furnace slag, and marl or clay. Oyster shells may be also used, as 
the main constituents of cement are lime, silica and alumina. 

Portland cement manufacture is the art of taking definite pro- 
portions of such raw materials as are noted above, grinding them 
to extreme fineness, burning them at a temperature that would melt 
steel, and regrinding the resulting clinker to a powder finer than 
flour. 

Cement manufacturing is a continuous process industry. The 
raw materials are caused to flow through the various manufactur- 
ing operations until the finished product emerges, ready for pack- 
ing and loading for shipment by rail or truck. 


MANUFACTURING METHOD 


There are two methods of manufacturing cement, the dry 
process and the wet process. In the dry process plants, the raw 
materials are dried and the material kept in as dry a condition as 
possible through the entire process of grinding and mixing, while 
in the wet process plants, water is added to the raw materials. 
Otherwise the manufacturing operations are essentially the same. 

In the following brief description of the manufacturing methods 
used in the cement industry, the product will be followed through 
the various steps of manufacture from the quarry to the packing 
house of the finished, sacked cement ready for shipment. For this 
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purpose, a wet process plant will be described using limestone and 
shale as the raw materials, the raw materials being secured by pro- 
duction from its own quarries, natural gas being used as fuel, and 
electric power being purchased rather than generated by the plant. 
Fuel for heating the kilns for clinker burning is not limited to 
natural gas, as either coal or crude oil may be used for this pur- 
pose. The type of fuel used depends upon the geographical location 
of the plant. 


Quarrying 

Tie limestone and shale used as raw materials is secured by 
production from quarries adjacent to the manufacturing plant. 
The first step in quarrying is to remove the top refuse material, and 
this operation is called “stripping.” Stripping may be done in ad- 
vance of the raw material requirements and the expense of advanced 
stripping deferred to subsequent accounting periods. In the case of 
shale (a soft material) electric shovels are used to load the shale 
into quarry cars for transportation over the plant railroad to the 
mill. In the case of limestone, this material is first broken up by 
charges of dynamite and the broken pieces of rock are loaded into 
quarry cars for transportation to the mill for crushing. Before the 
raw materials are removed from the quarry, chemical analyses are 
made to indicate the characteristics of the raw materials in the vari- 
ous parts of the quarry. The rock and shale are proportioned as the 
quarry cars are unloaded into the crusher at the mill under the 
supervision of the chemists iz order to control the proper propor- 
tion of raw materials. Ordinarily, five cars of rock are used to 
one car of shale ; however, this proportion will vary as the rock and 
shale change in chemical composition. An analysis of the above 
noted raw materials indicates the following approximate percentage 
of chemical elements : 


— , 

esia 
Sulphuric anhydride 
Carbonic anhydride 
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Crushing 


The initial crushing is performed in two stages. First, the quarry 
cars of raw materials are dumped in the huge hopper of the pre- 
liminary crusher as the rock varies in size from pieces as large as 
a man’s head to boulders three feet in diameter. The crushing is 
done by a gyratory crusher in which the motion of a central jaw 
causes a crushing action against the outer jaw. This machine will 
handle 150 tons of material per hour. Second, the crushed stone is 
fed into a smaller crusher or hammer mill in which rods with 
hinged heads are allowed to swing around rapidly against station- 
ary bars on the outer edge of the mill. Modern plants of an im- 
proved type have installed machinery to crush the stone in one 
operation. 


Rock Storage 


Bucket elevators carry the raw materials from the crushing mills 
to storage bins to form the first step in blending the two raw ma- 
terials. One bin contains rock only and is used to regulate the 
composition of the mixture. Through spouts in the floor of the 


bins, the mixture of limestone and shale is drawn into scale cars 
located under the bins. 


Raw Grinding 

After the raw material is accurately weighed it is fed onto the 
belt conveyors from which it falls into bucket elevators. These 
buckets elevate the material to bins directly over the ball mills. It 
is at this point that the requisite amount of water is added to the 
raw materials by plants using the wet process method. Up to this 
point the operations of a dry process plant and a wet process plant 
have been the same. The ball mills are hollow revolving cylinders 
lined with steel plates, each cylinder containing approximately a 
12,000 pound charge of steel balls, five inches or smaller in 
diameter. The rock and shale to which water has been added is fed 
into these machines and, by the steel balls revolving against the 
outer band of hardened steel, is reduced to a soupy mixture called 
“slurry.” The slurry is then fed into tube mills, which are hollow 
steel cylinders operating on a different principle from the ball mills. 
The tube mills are steel tubes 5 feet in diameter and 22 feet long, 
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each containing 35,000 pounds of %-inch iron slugs, which are 
about 1% inches long. The tube mills reduce the slurry to a 
fineness greater than that of talcum powder—so fine that 90 per 
cent of it will pass through a 200 mesh sieve with 40,000 openings 
per square inch. At this stage of production every particle of the 
raw materials has been powdered, hammered and worked together 
so thoroughly that even an analysis scarcely would distinguish one 
particle from another. 


Blending and Storage Tanks 


The slurry is conveyed to large storage and blending basins 
which have a capacity of one to two thousand barrels of slurry 
each. To prevent settlement in the tanks, the slurry is kept in con- 
stant movement by revolving paddles. These agitators, are like giant 
egg beaters and mix and remix the slurry constantly. The tanks 
are connected with each other in such a way as to allow the con- 
tents of any blending tank to be conveyed to any other tank. From 
the mixers the slurry is pumped to a small tank at the top end of 
the kiln, whence it is fed into the kilns. 


Burning 


The most essential part of the manufacture of portland cement 
is the complete chemical combustion of the raw materials contain- 
ing silica, lime and alumina. The kiln into which the slurry is fed 
consists of a cylindrical shell made of steel plates, lined with fire 
brick for nearly the whole of its length. The kilns are approxi- 
mately 12 feet in diameter and 300 feet long, each kiln being con- 
nected to a separate 200-foot smoke stack. The enlarged diameter 
of the kiln is at the firing zone of the kilns and the kilns are set at 
an angle of 1 in 25 feet. The kiln in operation slowly revolves on 
tyres and is driven by a ring gear. The slurry is fed into the kilns 
at the elevated end and flows along the bottom of the slowly revolv- 
ing, gently inclined cylinders down to the burning zone where the 
slurry is heated to a temperature of 2800 degrees Fahrenheit, 100 
degrees higher than the melting point of steel. It requires about 
three hours for the passage of the slurry through the kilns to pro- 
duce the burned product called clinker. Huge chains are sus- 
pended inside the kilns to keep the slurry from sticking to the sides 
of the kilns while in motion. The lower end of the kiln is fitted 
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with a large adjustable hood set on rails to regulate the ingoing hot 
air, the bulk of which is heated by passing through the clinker 
coolers. The gas injector to supply the necessary heat for burning 
the clinker is inserted through this hood. Small doors are fitted into 
the hood in order that the operator of the kilns may observe the 
type of flame produced in the kiln and see the clinker. It is neces- 
sary for the burner to wear specially prepared glasses to enable 
him to look directly into the roaring flame. A shot-gun is mounted 
on a frame and wheeled to the lower end of the kiln and is fired up 
the side of the kiln to dislodge the clinker from the sides of the 
kiln without ceasing operations of the kilns. If coal is used as fuel 
auxiliary equipment is necessary to prepare the coal for consump- 
tion by drying and grinding. Crude oil may also be used as fuel 
to heat the kilns. 


Cooling and Storing 

From the lower end of the kilns, the clinker, a white hot material, 
so hard that it will scratch glass, flows into bucket elevators, which 
in turn feed into coolers which, in general appearance, resemble 
the kilns themselves. The clinker as it comes from the kilns is in a 
fairly stable condition and can be stored for months in the open, 
if necessary, without appreciable deterioration. The rotary coolers 
are 8 feet in diameter and approximately 70 long and are mounted 
on an incline. Clinker discharged from the coolers has a tempera- 
ture of 120 to 130 degrees Fahrenheit. The cooled clinker is placed 
on a gravity operated automatic scale and divided into accurately 
weighted batches. The cooled clinker is transported to adjacent 
storage silos. Located adjacent to the clinker mills will be found 
gypsum storage silos. Gypsum is used in cement as a retarder to 
control the setting time of the finished product. Approximately 3 
per cent of gypsum is added to the clinker in the process of grind- 
ing the clinker into a finished product. 


Clinker Grinding 

The finished grinding of the clinker is done in Unidan mills, 
each mill having a separate gypsum and clinker bin. The Unidan 
mills are revolving steel cylinders, 7 feet in diameter and 40 feet 
long, lined with hardened steel plates. Each mill is charged with 
87,000 pounds of steel balls, varying in size from % inches to 3% 
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inches in diameter. After thorough grinding in these mills, the 
cement is finer than ordinary face powder and is ready to be 
pumped to concrete silo warehouses for storage awaiting packing 
and loading. 


Packing and Loading 


Cement is not packed in containers until shipment is to be 
made. The cement is drawn from the silos as required and is filled 
into cloth bags, paper sacks or is shipped in bulk. Automatic pack- 
ing machines are used to fill the bags with the cement. Previous to 
filling, the sacks, if they have been used before, are carefully 
cleaned, mended and tied. It is to be noted that the cloth sacks or 
paper bags are tightly closed before they are filled with cement. 
Each sack or bag is fitted with a small sleeve or valve inside the 
bottom of the sack, with the opening at one end well inside the sack, 
while the other end opens outside the botom corner of the sack. In 
order to fill the sack with cement the valve or sleeve opening is 
slipped over the spout of the filling machine, the bag in this position 
being upside down. A tube from the bottom of the silos leads into 
the top of the chamber. At the bottom of the chamber is a small 
weighing machine, which at the predetermined weight of 94 
pounds, opens the air valve. To operate the machine for sack 
filling, the operator fastens the sleeve of the sack around the inlet 
pipe and closes the chamber door. This operation starts a small 
electric air pump working, which makes a partial vacuum sufficient 
to draw the cement from the silo into the sack. As soon as the 
correct weight of cement has been delivered into the sack, the filled 
sack drops, opens the air .valve, and by breaking the vacuum 
causes the flow of cement to stop. The filled containers drop down 
a chute and are conveyed to the railroad cars for shipment. While 
the foregoing operation is taking place, the operator removes the 
filled sack from a second chamber, puts a fresh sack on the inlet 
pipe, and swings the door around to close this chamber. The cycle 
of operations is repeated as often as required. — 


AccouNTING METHODS 


The organization of a cement manufacturing company does not 
differ widely from that of any other industry. Inasmuch as the 
plants are usually located near the source of raw materials, the 
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operations of the company are not restricted to the production of 
cement alone, but also may embrace the operations of a townsite, 
commissary, hotel and many other facilities which are necessary to 
provide for the health and well-being of the employees. In the fol- 
lowing profit and loss statement the operating incomes and costs 
of the above noted auxiliary operations are included as extraneous 
income and expenses. 

The balance sheet of a cement manufacturing company does not 
differ sufficiently from the balance sheets of companies engaged 
in other industries to warrant any extensive special comment. The 
only peculiarities in the balance sheet of a cement company, gen- 
erally speaking, will be found in five items: cloth sack inventory, 
cloth sacks in customers’ hands, customers’ accounts receivable, 
contingent liability for cloth sacks outstanding, and excess sack 
cost. The other assets and liabilities are common to most indus- 
tries. These above noted peculiarities will be commented upon in a 
subsequent paragraph under the discussion of cloth sacks. 


Departmentalization 


For the purpose of establishing units to which the costs of manu- 
facturing may be assigned, one of the most important steps is the 
proper departmentalization of the plant. In the subsequent de- 
scription relating to the accounting for and control of the elements 
of manufacturing costs, these elements are traced to the point of 
amalgamation in the product. The first step in manufacturing 
cost accounting is to assemble and allocate by departments or cost 
centers the items of manufacturing costs, that is, materials, labor 
and manufacturing or mill overhead. The next step is to charge 
these costs to the finished product, and the final step is to account 
for the cost of the finished cement, both with respect to sales and 
to the inventory on hand at the end of the accounting period. Con- 
sequently, the following profit and loss account has been divided 
inte a cost of production statement and a profit and loss account 
proper. This segregation of the two statements tends to clarify the 
statements in the minds of those not familiar with the cement 
industry. 

Inasmuch as cement manufacturing is a continuous process in- 
dustry, the operating accounts have been segregated into cost cen- 
ters, that is, points at which inventories are a cost determining fac- 
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tor. The cost centers are Raw Material No. 1, Raw Material No. 
2, Clinker and Cement. Inventories at production cost are applied 
to the cost centers in question. Separate “Cost of Production” 
statements are prepared in detail with respect to the foregoing 
noted cost centers. Summary cost of production statements are 
shown as Exhibit 1, and a profit and loss account as Exhibit 2. 
One who is accustomed to preparing profit and loss statements will 
recognize that there are no departures from the accepted practice 
with respect to the two statements submitted. 

The auxiliary accounts incident to the manufacturing operations 
of a cement plant, such as the operation of a machine shop, elec- 
trical shop, carpenter shop, hospital, hotel and clubhouse, have been 
included under the general caption of “mill overhead.” These ac- 
counts may be broken down by elements of cost and distributed 
monthly to the various operations involved. Likewise, the oper- 
ations of collateral accounts, such as township and commissary 
operations, have been included under extraneous income and ex- 


penses. 


Delivery 


Due to the heavy weight of the commodity, the finished product 
of cement is shipped principally by rail in cloth sacks, paper bags 
and in bulk. Each cloth sack or paper bag of cement weighs 94 
pounds and four sacks make one barrel of cement. The price of 
cement is based upon one barrel and cement is almost always sold 
by the mill in carload lots, as less than carload shipments are prac- 
tically prohibited by the excessive freight rates. 

Cement is sold on a delivered basis, that is, the price is quoted 
f.o.b. destination and the price is based upon the type of container 
specified. A charge of ten cents per cloth sack is made and this 
amount is included in the invoice to the customer with the under- 
standing that the company agrees to refund the purchaser the ten 
cents previously paid, for each of such sacks returned to the com- 
pany in good usable condition. There is no return value for the 
paper bags and a charge of fifteen cents per barrel for this type 
of container is made to the customer. There is no extra charge, 
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Exuuir 1. 
COST OF PRODUCTION 


Raw MATERIAL No. 1—R0cK: 
Production 





Total cost of raw er No. 1 
Add, Inventory at beginning of period 





Less, Inventory at end of period.... 





Less, Used in stone dust operations. . 





Used in manufacture 
=~ MATERIAL No. 2—SHALE: 








Total cost of raw material No. 2 
Add, Inventory at beginning of period 





Less, Inventory at end of period.... 





Used in manufacture 


CLIN KER 
Production (barrels) 








Burning, cooling and storing 





Total cost of clinker 
Add, Inventory at Seeing of period 





Less, Inventory at end of period.... 











Add, Inventory at beginning of period 





Less, Inventory at end of period 
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Exuusit 2 
PROFIT AND LOSS ACCOUNT. 
Average 


Barrels Amount per bbl. 
CEMENT SALES: 
Less, Sales deduction : 
Collect freight 
Prepaid freight 
Commerciai drayage 
Price correction and allowances. ... 
Packages—cloth 
Packages—paper 
Cash discount allowed 





Total sales deductions 





Net sales 





Cost OF SALES: 
Bin cost of cement shipped 
Shipping expense: 
Packing and loading 
City warehouse expense 


Sack handling 
Sack allowances and excess cost... 





Total cost of sales 





Gross profit from sales 





Selling expense 
Advertising and promotion expense. ... 
Administrative and general expense... . 


Net operating income 





Financial income and expense 





Extraneous income and expense 


Net income before federal in- 





Provision for federal income taxes. ... 





Net income to surplus 











N. A. C. A. Bulletin October 1, 1941 





of course, for shipments made in bulk. The low percentage of 
shipments of cement made in bulk is due to the lack of equipment 
of customers for unloading cement shipped in bulk. 


Excess Sack Costs 


The price paid for cloth sacks and paper bags by the mills varies 
according to market fluctuations in cotton and paper, but the price 
of the cloth sacks and paper bags invoiced to the customer is fixed 
by prevailing trade practices. Therefore, there is an element of 
excess sack cost involved where the purchase price of the new 
containers exceed the invoice price of the packages. The proper 
accounting method with respect to the excess sack cost is to charge 
“Deferred Expense—Excess Sack Cost,” with this difference in 
price, that is, charge the inventory of cloth sacks with ten cents 
and charge “Deferred Expense—Excess Sack Cost” with the dif- 
ference between the actual cost of the new cloth sacks and ten 
cents. In the case of paper bags, the inventory of paper bags would 
be charged at a price of fifteen cents per barrel or .0375 per bag 
and the difference between the cost of the paper bags and the in- 
ventory price charged to “Deferred Expense—Excess Sack Cost.” 
This account will be charged to operations, based upon the number 
of new sacks shipped during the month. This can be determined 
from the monthly sack report prepared by the sack department. 
Consequently, when all new cloth sacks have been placed into 
actual service, the deferred excess sack loss would be absorbed 
in the operations. Conversely, when the price of the new contain- 
ers is less than the price at which they are invoiced to the cus- 
tomer, there will be a credit in the “Deferred Expense—Excess 
Sack Cost” account and this credit should be absorbed into the 
operations as previously stated. 

Since cement is sold on a delivered basis, the former practice was 
for the customer to pay the freight upon arrival of the car, and to 
deduct the freight from the invoice price when remitting. How- 
ever, this practice has been changed as it was not always possible to 
secure the paid freight bill from the customer to support his deduc- 
tion from the invoice. The amount of the collect freight is now 
deducted from the invoice by the mill and only the net amount is 
charged to the customer’s account. 


172 





- 46 24 ee 


oO wt 


October 1, 1941 N. A. C. A. Bulletin 





Accounting for Sales 


In order to clarify the accounting procedure with respect to 
the application of the customer’s invoice to the various accounts 
involved, the example of a single invoice will be used. The in- 
voice in question is for 100 barrels of cement at a delivered price of 
$3 per barrel, or a total invoice amount of $300. The price of $3 
per barrel includes the collect freight charges and the shipment is 
to be made in cloth sacks. The invoice will be prepared using the 
invoice amount of $300 with a deduction of $150 for freight. The 
customer’s account will be charged with $150, the collect freight 
account will be charged with $150, and the “Packages-Cloth” ac- 
count will be charged with $40 (which is 400 sacks at ten cents 
each). The latter two accounts are treated as deductions from gross 
sales. The cement sales account will be credited with $300 and in- 
ventory of packages-cloth account will be credited with $40. In the 
event the shipment was made prepaid, the customer’s account 
would be charged with the gross amount of the invoice, $300; pre- 
paid freight charged with $150; cloth packages charged with $40 
(both the latter items being sales deductions) ; cement sales cred- 
ited with $300; prepaid freight credited with $150 and the inven- 


tory of cloth packages credited with $40. Of course, the individual 
invoices will not be posted in the above manner since a recapitula- 
tion of the month’s invoices will be prepared and the totals only will 
be posted to the accounts involved. In the case of the total of the 
customers’ accounts, this total will be posted to the general ledger 
control account and the details will be posted to the individual cus- 
tomer’s account in the accounts receivable ledger. 


Accounting for Cloth Sacks 


When cement is shipped in cloth sacks the sacks remain the 
property of the cement company and are treated as returnable con- 
tainers. The purchaser of the cement agrees specifically to return 
the sacks to the company within a period of ninety days from the 
date of delivery and the company agrees thereupon to refund to 
the purchaser the ten cents previously paid for each cloth sack 
when returned to the company in good usable condition. 

To-properly account for the handling of the sacks under these 
practices, it is mecessary to open the following accounts: “Cloth 
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Sack Inventory,” “Cloth Sacks in Customers’ Hands,” “Custom- 
ers’ Accounts Receivable” and “Contingent Liability—Cloth Sacks 
Outstanding.” 

Previous comment has been made with respect to the accounting 
method used in connection with the shipment of cement in cloth 
sacks in connection with the customers’ accounts and the cloth sack 
inventory. The accounts, cloth sacks in customers’ hands and con- 
tingent liability—cloth sacks outstanding, are contra accounts and 
are adjusted monthly in the following manner. To the cloth sacks 
in customers’ hand account is charged 95 per cent of the total 
cloth sacks shipped during the month and the contra account ; con- 
tingent liability-cloth sacks outstanding is credited with this 
amount. The cloth sacks for this purpose are valued at ten cents 
each, as that is the agreed repurchase or refund price. Correspond- 
ingly, the contingent liability—cloth sacks outstanding account is 
charged, the inventory of cloth sacks in customers’ hands credited, 
with 100 per cent of the cloth sacks returned by the customers. The 
returned sacks include all cloth sacks returned by the customer 
even though full credit is not given to the customer’s account due 
to certain of the returned sacks not being in a usable or serviceable 
condition. The net effect of the above monthly transactions is to 
record the contingent liability for cloth sacks outstanding in the 
hands of customers. The estimated five per cent of cloth sacks 
shipped to customers which will not be returned is based on past 
experience, and this percentage may be changed from time to time 
in the light of the company’s experience. 

A separate sack register is maintained for the purpose of record- 
ing the credits arising from the returned cloth sacks and the pay- 
ments therefor. Credits resulting from returned sacks are not 
credited to the customer’s account in the usual case, but are paid 
promptly, that is, as soon as the returned sacks are checked and in- 
spected at the mill. The returned sacks are usually returned in 
bundles of fifty each and the mill places in each car of cement 
shipped in cloth packages, a sufficient number of returnable labels 
or shipping tags for the customer’s use in returning the empty 
sacks. The transportation charges are paid by the mill. 

The usual trade terms covering sales are 10 cents per barrel 
cash discount if the invoice is paid in full within fifteen days from 
the shipping date. Some cement plants do not allow the cash dis- 
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count if any part of the customer’s account is past due, and in these 
cases, credits for the returned sacks are not paid for but are cred- 
ited to the customer’s account. 


Depletion 


Cement manufacturing is a natural resource industry with re- 
spect to the raw materials used. In common with lumber, mining, 
oil and gas, and other industries exploiting natural resources, it is 
necessary for the company to deplete its natural resources each 
year as they are used. This is done by a depletion charge based 
upon the estimated quantity of the raw materials contained in the 
quarry and the quantity used during a given period. 


Depreciation 


Depreciation is without doubt one of the most important ele- 
ments of overhead expense. There are several methods of accru- 
ing depreciation with respect to cement manufacturing plants, 
among them being the straight-line method and the unit-of-produc- 
tion method. The general practice in the cement industry has been 
to determine the amount of depreciation to be provided during the 
year based upon depreciation rates applicable to various depre- 
ciable property, and to accrue one-twelfth of that amount each 
month. In months when production is low, this method would ma- 
terially increase the production costs to such an extent that unit 
costs would become meaningless for monthly comparative pur- 
poses. Therefore, the unit-of-production method should be used. 
The amount of depreciation to be provided should be ascertained 
by taking the average estimated life of the various depreciable 
properties and by making an estimate of the number of barrels of 
production for the period, then dividing the estimated production 
into the amount to be provided, to arrive at the amount to be set 
up per unit of product. 


Valuation of Inventories 

Inventories of raw materials, clinker and fiinshed cement are 
usually valued in accordance with the data obtained from the com- 
pany’s cost records and are valued at a “running average” cost. 
For example, the cement inventory account begins with the in- 
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ventory of cement at the end of the previous month, and this ac- 
count is debited with the cement produced during the month, show- 
ing both the number of barrels of cement produced and the cost 
of such production arrived at from the cost of the clinker produced. 
Then, in order to determine the cost of sales and the cost of cement 
used in plant operations and construction, the “running average” 
cost is applied the number of barrels of cement shipped and used 
during the month. The amounts so determined are debited to the 
“bin cost of cement shipped and used.” 

In the case of the inventory being valued at the first-in, first- 
out method, the closing inventory should be valued at the average 
cost per barrel of the most recently manufactured stock. In the 
event that the closing inventory is more than the production for 
the current month, the excess of the closing inventory over the 
current production should be valued at the opening inventory 
value. 

Ordinarily, a physical measurement of the inventory of finished 
cement can be made if the finished product is stored in silo type 
warehouses. This can be done by dropping a steel tape from the 


top of the silo to the top of the cement stored in the silo. A very 
accurate inventory can be determined from the tables indicating 


the strapped capacity of each silo. 





